(19)H*H4^/f (J P) (12) & §fj 4# ft & & (A) 


do mm&mrn^ 

1-67209 

(43)&HB ¥*11¥(1999)3^9B 


(51)Inta e 
HO 1M 


4/58 
4/02 
10/40 


FI 

H0 1M 4/58 
4/02 
10/40 


C 
Z 


SfSElfcR *lfcft »*SCD»3 FD (4 6H) 


(2DWR»# *fB¥9-247779 

(7i)taaA 

000001889 




(22)fflHB ¥£9 ¥(1997) 8^270 




(72)36W# 


















a?) mm 

mi m& 








(74)ftHA 





(54) BS9I©£$W UWi^ffli 



(so imm 







mmm^ (a) comm&mi~&j^wm:'<?>&im 

tt*W±S*S*^«fl3Bi(ii)3&>6«:4WMI(B) 


1 

imsm] (a) t^wrn*®.? (a) 
mtmm (b> tfr^&m^mTZJEmwz 

mmttx^-rin^. ftmmntzffiz-ho 
^^-<mmx$>^x. msd&tm? (a) 5«l 

ia Cob Mn c M 1 d Nii-(b+c+d) O2 CfflL. M 

1 liB , Al, Si. Fe, V. Cr> Cu. Zn s G 
a&tfwj: 9&Sf¥*^mhJti!«5:< k £>-a<?>7c 

0<a<l. 2. 0. Ub<0. 5. 0. 05=S 
c<0. 4. 0^d<0. 4. 0. 15gb + c + d< 

0. ix-hh. ] rmtihrnsmitm (Oj&^o. 

mSfflSM ( B ) i e Coi-f M 2 f O2 Cffl 

L. MMiMn. B> A 1 , Si, Fe. V. Cr, C 
u. Zn. Ga&TSWJ:*)%&mfrt>mtftlfi:'J?%<t 
l>-m<7)7cm. 0<e<l. 2. 0=£f<0. 5Xh 
S. ] -C^§n5S-&B§^ (ii) frhZ&ZtZm 

[19*^2] luESSS (B) *>*. SLi, CoO 

2 CfflU 0<x<l. 2T'fc^„ 

[M*«3] mSMWi ( B ) Off***. 2^mOTT 
[0001] 

[0002] 

Gmimtf&BZtix^z. 
[0003] mm. vm&t m&TtmomsMim 

fcLT. L1C0O2 O^hKUf-^A) XliLi 
N i O2 (--v^Vl^'J^A) SrffiJH-ftUf. i5c«S 

LiCoOz te. 3. 8~3. 9V (vs. Li/ 

Li* ) fcv^^tsv^iicmmesrw-rsii:*^. & 

[0 0 04] L^LS:**^. LiCoOi {2. nA^b 
Otto. JtKfi^« : 5r--y^HSmfflv^fm-rs^ 

tat-e^. Licoo 2 c?>iimmmzm^3 . 6v (v 

s. Li/Li* ) SScOjScm^ffiSrim. L i N i O 
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2 ^'l.it$iioo*s„ 

[0005] LA>L=5:#£>. L i N i O2 fcfcL «ScS 

[ 0 0 0 6 ] L i N i O2 frWSiJEWfflgfcjSf&l- 

SiS. SLii Mn, Coi Nii-( y+I ) O2 
({SL. 0. 9<xSl. 2. 0. 9<xSl. 2. 
0. 0<y<0. 5. 0. 0^z<0. 5. 0<y + z 
10 ^0. 5T'J>£. ) T^SflSa^fcBjfcjEffiiS^ 

tLxma-zztwrntztix^h (^¥8-37 

0 0 7^&fg#gB) „ L i N i O2 4>CO->y ^VHSTO 

-sbs- a j *>v vmFFmf^yJiyWcf-xwm-h z. 1 1 

J: 0 . 3teR*^ ?/l<m:CDiii]±.Z£mLtzi>coX'h 

So 

[0 00 7] L*>U5r#£>. 4a"fi#fe4«ttWLfc*S 
20 «fiftra«8S«^<^v^^)j^^ 

mmx^m-t^ih t %t t>tih . 
[0008] &±<mmzmtt2tifci>(r) 

[0009] 

»a?fi (*?iBjm?fi) aiws^ (a) fc^M 

^ (A) £7>SlB£fcilS-ri.fc8W (B) t*^^a^- 

30 im?£JEWgmtLx&t&iEmt^ 

y^mmfmizmmmm\a-t^ - 1 mmmmx 
tev^j*&mznmigmtixGi-hnmt. 
«»Kfc^fiii.. iriBaftS^ (a) #>\ iSLi« co 

b Mn c M 1 d Nii-(b + ctd) O2 CfflL. M 1 {iB. 
Al. Si. Fe. V. Cr. Cu. Zn. Ga&lfW 
iO^P*^S{fiut^<i:i>-a^7C«. 0<a 
<1. 2. 0. l^b<0. 5. 0. 05Sc<0. 
4. 0^d<0. 4. 0. 15gb + c + d<0. IX 

40 « (B) 5SLi e Coi-f M2 f O2 CfflL. M 2 
liMn, B. Al. Si. Fe. V. Cr. Cu. Z 
n. Ga&tmiO ; S:SP*^S»iX3t^<i:i-8 
<7)7CS. 0<e<l. 2. 0^f<0. U T* 

[00 101SSS (B) tLXii. iCLii C0O2 
CfiL. 0<x<l. 2Thh. 'SX'mtlh&£t®k 

[0011] fflm ( B ) <0ff*{±. 2^mWT* s if* 
50 LV\ »SS (B) nm-tf2nm*mtht. IffiM 


(3) 

3 

[0012] *»im»ic£(t&a«ii. u * 

Uf-^A-V^i^A-^ >J?->A 
->fy^A^. U^->A-^^. 'J^A-?'J 
•>A^ 'J^A-fB£&. 'Jf-^A-h'X^X-^ 
WJf">A£& ; &tf£§. f-?>\ t'J/fX 10 
x*:7\ M'^v>7Aat^icO-aX<iZai3Ub2:-^ 

[0013] #&Hj^£;fc(t^M<m»«^§«k t 
TfcL xf-wy#-;}f*-r- (ECK Tntfl'i'tf- 
#*-h (PC) . h'^py^-^-h (vc).y 
(BO m<m®$mx-XT-)V^ Sl 

C) . ^'X?-/l^-#*-h (DECK ^)V^)V 
#-**-MMEC), 1, 2-i?*h*i'^?> 
(DME) , 1. 2-^"Xhdf^X^>- (DEE) „ X 20 

b^^h^f^x^y (eme) mtD&mfimttnm. 

& b LTli, L i PFs . L i PFe N Li As 
Fe . L i SbFs . L i BF4 . L I C 1 Otfff&F; 

sits. mvtn4tKmmz{$z_x. ^vi^m<wbw 

[0014] *$&Mmv>]Em±. n^cr,ms.^m^m 
\m wfr^&mm? (a) t. siofte^ 
(a) ^M2:ss-rsg'jcoias<^t^gg-fb% an *> 

titchWm (B) t*^>5rSa^i^^SriEffivS!B}® 30 

fc LXH-fh . mtm? ( A ) i 0 . 

^ fc k *> fc, MS* ( B ) 

^ ( A ) VDzmtfL Ltz i i: KJ: 0 . 

mm? (a) ^igBK-rsa^g?^ (!)*«« 
s»^^ttffi*^tt*^^>ixsco{i. mm 

[00 15] 

[itssfli] xmiz^mmizm^xz uzmmizwm 
[0016] mtmis) -m<Dia<jEm. nms. 

AZ»:«?t!!Al~A6 (*HBfl®fc) IE® 
fcftfficOSWtS: 1 : 1. lfcUt. ■brt]s-ftZtt# 

vruvwsmvmznmzm^tz. so 
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[00 17] [iE6c7)^»DfL#+tT, LiOHt. 
N i (OH) 2 fc N Co (OH) 2 t, Mnj Osfc. 
A 1 (OH) 3 fc£. Li : N i : Co : Mn : A 1 CO 
Mr? itim 1 . 0:0. 6:0. 2:0. 1:0. IT' 
M^ltl®. <g**£5\#HMT£T. 7 5 0" CT-2 0 
^TO^SaatT. ^LiNio.6 C00.2 Mno.i A 

lo.i o 2 xmzti&m-smmi <n 

£ft*>tf>«£SHfc!|S» <i)£. iofyhS/MfrJBWtft* 
LT. tfrWWs^yg (SSlftig±c0^Jg5 0%Kfc 
(tSeg) 36*1 Oum^mnm&k? (A) ffiffi* 

[0018] £tz. JUM»lrt. LiOHfcCoCOs 

Li : CoOJSffJfctiai. 0:1.0 {W^M 
1, 4~6 ) X<iL i OHfcCoCOs tMm Os fc 
Li :Co: M n COjgffltmm 1 . 0:0. 9 : 

0. 1 (HJS092) Xttl. 0:0. 6:0. 4 (USS 

wi3 ) TS^-L^a. timssmmkTizx . 750- 

CT2 0l^iaMi«HLT. SLiCo0 2 (HSS0? 

1. 4—6) , SLiCoo.9 Mno.i O2 (9mM 
2) XJi^LiCoo.s Mno.4 O2 (HJS093 ) T3k 

OlS^gKbfe (ii) 5:. y'i7bS«^L 
S^^^'Tyg^O. 1 jum<03gcO«?gjl 

( b ) m*zwz. 

[0019] imommtt? ( a ) mvtfttWM 

( B ) 5Ji|^f>v^H^a#+-C, *^ikl 

0 : 1 (mmi~~3) . t^JtlO : 0. 5 (HJfefll 
4 ) . t/kttl 0 : 3 (|d(EN5 ) Xtit^Jtl 0 : 5 
(HSt096)T^L. 5 0 0° CT2Bm&l$«!UIL 
fcft. «H=TIM62*imJaT«S : F*IIS*LT, 
7(A) !:»f (A) ^SS-TSaS^ (B) 

(C-^V^T. SilM ( SEM ; Scanning Elect 
ron Microscope) MfW?7U-7Wl'\^ftVr& (EPM 
A ; Electron Probe Microanalyser) i^^X^bfz. 

SHltCOMSlCOff^CO^tttl , t2 , t 3 . t4 , 

[0020] ±IB^jEffivgfee^*fc . ^®PJt LX 

-'JfVki, S4it90 : 6 : 4T^L. 2 hi-"/ 
cm 2 Offi^Ttt@2 0mmcon®KtJnfE^t>t 
2 5 0° CX2«BQlfflf6»LT. jEeSr^HL 

[0021 ] CftfiicOfm] »J f">A • T;P5x->A-^ 
*OffiaK*l!g2 0mm^)PBHjW^r^l)CV»T. ftfli 
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[0022] mxmmowm) 
l i p F 6 t/iz/u y h/m^tx^ymms. 

[0 0 2 3] (itffini) SJt+fcT. LiOHtCo 
C0 3 tMn! O3 Li : Co : MnCOiS'PJt^ 

ffl. 0:0. 5:0. 5"C»^Lfc». <gjt£$UIB 
STRCT. 7 50° CT2 0OT«aLT. 5SL i 
Coo. 5 Mno.s O2 TSi3il6ateSfl3fc£»fc. & 

fi^yrvawso . l/xmco^sii ( b ) m 

JEfficOfasSlcfcWC. £<9&SJf (B) ffl 
5SLiCo0 2 ?mzh&m&MtMl Oi) *> 
<B) JH»*fcftt.T. fflv^ifcJSWti 

[00 24] (W^2) jEfie>fHUc£Vvr % £Li 
Nice Coo. 2 Mno.i A 1 0. 1 O2 T^ft&ISn- 
Rflftl (i)36»<J>Sr63HHSt? (A) Jffl»*£. *<9££ 

jE®s!fefit L-cffiffl L^ri ttmmmm 1 1 pi 

[0 0 2 5] (Jt«093) fUWfcT. LiOHfcNi 
(OH) 2 fc£. Li : Ni«fMIl. 0:1. 
0"«B£-LjfcfiL iaS^m#H^TtT. 7 5 0- CT 

2mm)mgmLx. sSLiNich -c^ixsii^- 


10 


Z 20 


♦ Sttfiff ( A) JSB9*tfifc. JEmcrtmiz&ux. Z 
(V&mfcf- (A) JB&*£, SLiNio.6 C00.2 M 
no.i Alo. 1 O2 X&ZtlhlfcSmtfto 

mm? ( a ) jBffi*£fUT. m^zkmi&a* 
[0026] (mR4)JEsmmtt»x*tijm 

3rfl*L-fc*L i N i O2 xmixhM^wmfrh 
%&mm? (A) ffl$*£. ^^iilEfiirS^fc L 
T^fflttifcOWiSlife^lfc^cLT. iUSBTft 
B4£fl*Lfc. 

[0 02 7] <#mffiO;0«tM?Mttt&tf^# 
#fStt>#«*ftfcolvC, 0. 5m A/cm 2 T4 . 2 
5V£-C5fcttL*:&. 0. 5mA/cm 2 -^2. 7 5V 

tx&mt&xmt: 1 -•m ?^i-r&3/afcm-»M ?tm 
mzfrK &nmtfmmw?)vm$:m'<Jz. -m. 
ww>vw&it. mw&mnvf 7>uB<7>iam®A 
<v9o%*ffiiz%&ftxim*H?/v (0) xmmLfc. 

£-«?ft2\ 0. 5m A/cm 2 T4. 2 5V£T 
ttL. 6 0* CC1 0BSffi#L*:». 0. 5mA/ 
cm 2 X2. 15V^X^MLX. #Bffic03feSfi## 

mzftthmfLizi$&<r)imMm<7>sm. ttfr*>® 
(%) -etnas l*. t&sfcmfcsci-. me 
&m&izmLttwmncrmm?mmm 
crffl5mviz&mmcr>m?>-i>^Lxh&. 
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Co 
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0.2 
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0.2 
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In 


0.1 
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0.1 
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Al 


0.1 
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0.1 
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COS 


WbBKii) 


Li 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 
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LO 


LO 
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LO I LO 
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0. 6 


0. 5 
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0. 1 


1. 9 


2. 5 
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2 0 5 


2 0 1 


2 0 7 
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1 9 1 
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9 0. 3 


9 4. 8 
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9 0. 8 

85. 5 
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8 6. 0 


[0029] *mmiA 1 1 imm&B 30)im^ 

mm&b LT„ L i N i O2 tzKx.X-f1rMB. 

izx<o mm*M ?;H5tt#w±-rs z t . * 
wxm&A 1 tmmmB 2<ojt$fc&^ mm? 
(a) (omwzmmm (b> xnm-tzztizx*)^ %g 


Ai~A6tjt«SErfiB icosmfrt>. mmmzmrn- 
hmmm*<r>-it<.)i\>Mr?cn 5 o%BLt^vyxry 

twtfrh. ztnt. wmff^wm'&t. Lie 
o 02 <7ym&m&±% K^ittxm mez&wsn. 


(5) #1^11-67209 
7 8 

*o 2 xmti&mswum go 

t><m£®tt®> (ii) y'i7hS^ffl^TML 

x . wnx 'JrvWfiih o . l u m<n l o aosafl 
(b) w&wmz&^x. ?-tito<r>& 

mm (b) SLicoo 2 ^§iisa^g! 
ft» ai) frh%hwm (b) jaasfctcfwc. ran 

tit KWiSSSfll 1 £: H«£ l-T . *^«6A 7~ 
[0 03 1]&WC. dfL^O#«?6t-5V^T. 

[0032] 

0° CT2 0B^MfrS!lBIL-C. SLiCoi.9 Mo. l * 10:2] 





(@) 


Li 

Co 

M 

A7 

1.0 

0.0 

0.1 

BzO, 

2 0 3 

9 0. 5 

A8 

1.0 

0.9 

0.1 

Al(OH), 

2 0 0 

9 1.3 

A9 

1.0 

0.9 

0.1 

SiO 

2 0 1 

90. 2 

A10 

1.0 

0.9 

0.1 

Fe(QE), 

19 7 

9 0. 7 

All 

1.0 

0.9 

0.1 

V»0 5 

2 0 5 

9 0. 7 

A12 

1.0 

0-9 

0-1 

CrO, 

2 0 0 

9 1.0 

A13 

1.0 

0.9 

0.1 

CuCOD* 

19 6 

9 1.7 

A 14 

1.0 

0.9 

0.1 

ZnO 

1 99 

9 0. 1 

A 15 

1.0 

0.9 

0.1 

Ga*0, 

1 9 7 

9 1.9 

A 16 

1.0 

0.9 

0.1 

10, 

2 0 3 

90. 5 
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6 fc*^B^ijA 2 , a 3(D&m*t>. jmmm'&z 
$\±3 : ith±.x\ mm ( b > ^mm-h^mm 

(ii) fcLTIi. LiCo0 2 fc*^ 
#?t¥f1KftAl, A4, A5fc#fgBJJ«HfiA6c7) 

itm*t>. mm (b> <r>mw2nm^mt^tmL 
m-4 Dvw&tf&f-t&ox'. mm ( b ) <nw.Mz 

2jumJJlT# I #lfc LUC: 

[0030] (HiS0ll7~l 6) IL»>ftT. LiOH 
fcCoCOs fc7C*M (MJiB. Al, Si. Fe, 
V 4 Cr,Cu,Zn, GaXtfW) cDlKUfelXtJ*® 
Li : Co : M £01^40831 1 • 0 : 0. 

9:0. ixm&Ltz®. &mgm®Knzx. 75 


[0033] ^2 j: 0. mm (b) zffifctmitm 

ttfa (ii) ^O^^frhMTcommMtLX. Mnfil 
{ft. B. Al. Si. Fe, V. Cr. Cu. Zn, 

^mmmiz^xh. mmm^mm-thm^mitm 
^<r>aj^hw^co5 o%&±zm(D7cmx-wm-& 

[0034] JJBcoHSgfll-m. IE®SW§?£f£lhr£ 40 

1 NO3 . Ni (NOs )2 . Co (NOs )z . Mn 
(NO3 ) 2 . A 1 (NOa ) 3 . Fe (NO3 ) 3 . 

Cr (NO3 )3 ,Cu (NO3 ); , Zn (NO3 ) 

2 . Ga (NO3 ) 3 mWtm&.. Li! COs . Ni 
CO3 . C0CO3 . MnC03 . CuCOs . ZnC 
Os ^KiS, Liz SO4 , NiSO* . CoSO. 
4 .MnSC-4 . A 1 2 (SO4 )3 . FeSC-4 . C 
r2 (SO4 )3 . CuS04 . ZnSQ4 . Ga ^ 


i2 (SO4 )3 ^MM&. CH3 COOLi, Ni 
(CH 3 COO) 2 . Co (CH3 COO) 2. Mn 
(CHs COO) 2 . Mn (CH3 COO) 3 . Fe 
(OH) ( CH3 COO) 2 „ Cr (CH3 CO 
0)3 „ Cu ( CH3 COO) 2 . Zn (CHs CO 
O) 2 m?>fflg&. Li2 C2 O4 . NiCi O4 . C 
0C2 O4 . M11C2O4 . AI2 (C2 O4 ) 3 „ F 
eC2 O4 . CuCj O4 . ZnC2 O4 W^^W. 

[0035] ttz. immsmTte. m&iz ± <omk 

Erf (A) ZWm (B) XW&LttK CVD (Chen, 
ical Vapor Deposition) fc J: hWSm. gMfcJr&flriii 

m. fc¥fcmz£&im8&t'im^xi>^\ 

[0036] 
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